TETBAHEDKAL 00-OKDINATES.                       173

Ex. 1. Find the equation of a conicoid which circumscribes the tetra-
hedron of reference, and is such that the tangent planes at the angular points
are parallel to the opposite faces.           Am. py+ya+ap+a6+p8 + y5 = 0.

Ex. 2.   Find the equation of the conicoid which touches each of the faces
of the fundamental tetrahedron at its centre of gravity.
Am.

202. To find the equation of the sphere which circum-
scribes the tetrahedron of reference.

The general equation of a circumscribing conicoid is
fPv +#7a + hafi + uaS + vfi$ + wyS = 0.

If the conicoid be the circumscribing sphere, the section
by S = 0 will be the circle circumscribing the triangle ABC.
Now the triangular co-ordinates of any point in the plane
S = 0, referred to the triangle ABC, are clearly the same as
the tetrahedral co-ordinates of that point, referred to the
tetrahedron ABCD. Hence, when we put S = 0 in the equa-
tion of the conicoid, we shall obtain an equation of the same
form as the triangular equation of the circle circumscribing
ABO. Hence, comparing the equations "

and                  BC*j3y + CA2rya + AB*a/3 = 0,

we obtain

By considering the sections made by the other faces of
the tetrahedron, we obtain the equation of the circumscribing
sphere in the form
J3(7/3y + OA V + -4.B2a/3 + A D2aS + BD*/3S + CD2<yS = 0.

203. To find the conditions that the general equation of
the second degree may represent a sphere.

Since the terms of the second degree in the equations of
aU spheres, referred to rectangular axes, are the same; if
8 = 0 be the equation of any one sphere, the equation of any
other sphere can be written in the form

8 -J- la + mfi + ny +pB = 0,
or, in the homogeneous form,

S + (la + m@ +ny+pS) (a + /3 4- 7+ 8) = 0.

